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VI. THE USE OF THE STEP TEST IN THE EVALUA-
TION OF THE FITNESS OF ADOLESCENTS
T. J. JOHNSON, LUCIEN BROUHA, AND J. ROSWELL GALLAGHER
The development of a simple test for the estimation of the
dynamic fitness of adolescents has been described.1' 2 In this report
our experience with this test both in assessing individual fitness and
also the efficiency of a "body building" program is discussed. At
the beginning of the fall term of a school year a group of 609 boys,
ranging in age from 13 to 19 years, were given a step test; after
11 weeks' participation in a program ofcalisthenics, obstacle running,
and athletics 551 of these boys were re-tested. Data concerning
these two tests are presented.
Method
Heights and weights were obitained on 609 students and the body-surface
area of each one was calculated by means of a nomograph. Of that group
466 had body surfaces of less than 1.85 square meters: these boys were, there-
fore, assigned to the 18-inch step and are hereafter referred to as Group B.
The other 143 boys had body surfaces of 1.85 square meters or more and were
accordingly assigned to the 20-inch step and are hereafter referred to as
Group A. This entire group was tested within a two-day period directly
prior to the commencement of a body-building program. Due to illness,
injury, or other causes the number who partook in the entire program and
who were re-tested after a period of 11 weeks' participation was smaller than
the initial group: 128 boys in Group A and 423 boys in Group B met those
conditions, and our comparisons have been made between the initial and final
tests of these 55 1 boys.
The step test consists in stepping up and down from a platform at the
rate of 30 times a minute, for 4 minutes. The b-oys whose surface area is
less than 1.85 square meters use a platform 18 inches high; the boys whose
surface area is 1.85 square meters or more use one 20 inches high. During
the subsequent rest period the heart rate is counted, once at from 1 to 1.5
minutes, again at from 2 to 2.5 minutes, and finally from 3 to 3.5 minutes
after exercise. The recovery index, which is used as the measure of fitness,
is calculated by means of the formula:
Duration of exercise in seconds x 100
Fitness Index=2 x sum of pulse counts at l-1.5, 2-2.5, and 3-3.5 min-
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If a subject is unable to finish the 4 minutes of exercise because of excessive
fatigue it has been our custom to assign him an arbitrary score of 45; if a
subject is unable or unwilling to maintain the proper pace and therefore fails to
fulfill the conditions of the test, an arbitrary score of 55 is given.
Results
The data in Tables 1 to 4 give the average fitness index for
each ofthe age groups and for a series ofbody-surface groups within
both Group A and Group B, and indicate the distribution of ages
and surface areas of the boys tested. The similarity between the
TABLE 1
DISTRIBUTION OF AVERAGE FITNESS INDICES AND THEIR RANGE AT VARIOUS BODY
SURFACE LEVELS WITHIN GROUP A AT BOTH THE INITIAL AND FINAL
TEST PERIODS (128 CASES)
1.85 1.90 1.95 2.00 2.05 2.10 2.15
to to to to to to or
Body-surface area 1.89 1.94 1.99 2.04 2.09 2.14 more
Numberof cases 48 36 18 11 5 3 7
Average fitness index
First test 65.5 64.2 63.7 66. 65.8 67. 62.9
Average fitness index
Second test 73.7 75.0 70.0 67.0 79.0 86.6 73.2
Range: First test 45-86 53-86 54-75 45-81 63-68 62-70 45-76
Range: Second test 45-109 56-115 55-87 55-78 67-94 74-99 63-87
TABLE 2
DISTRIBUTION OF AVERAGE FITNESS INDICES AND THEIR RANGE AT EACH AGE LEVEL
WITH GROUP-A AT BOTH THE INITIAL AND FINAL TEST PERIODS (128 CASES)
Age 13 14 15 16 17 18
Number of cases 1 14 22 48 36 7
Average fitness index
First test 45 64.2 66.9 63.8 64.9 64.4
Average fitness index
Second test 45 74.9 76.8 71.7 74.0 74.0
Range: Fitness index
First test 45 55-86 60-75 53-86 54-81 58-77
Range: Fitness index
Second test 45 60-104 55-109 55-104 56-115 61-88EVALUATION OF PHYSICAL FITNESS BY THE STEP-TEST 783
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TABLE 4
DISTRIBUTION OF AVERAGE FITNESS INDICES AND THEIR RANGES AT EACH AGE LEVEL
WITHIN GROUP B AT BOTH THE INITIAL AND FINAL TEST PERIODS (423 CASES)
Age 13 14 15 16 17 18 19
Numberof cases 22 108 101 116 57 18 1
Average fitness index
First test 65.9 69.5 69.5 67.0 65.1 68.1 66.0
Average fitness index
Second test 71.1 74.8 76.5 75.5 75.6 82.0 68.0
Range: Fitness index
First test 55-93 53-97 48-94 50-90 53-85 53-87 66.0
Range: Fitness index
Second test 59-98 57'102 54-114 57-112 57-100 61-117 68.0
averages for the various age and size groups at both testing periods
suggests that the work was reasonably adjusted by the convention
of having steps of two heights. It has been pointed out elsewhere
that this type of test is well adjusted to each individual by virtue
of the fact that the work done is determined in great part by the
individual's own weight: the work consists in carrying one's own
weight up and down through a given distance, and the only factor
we have adjusted is the distance through which that weight is carried.
Four boys (0.6 per cent) became excessively fatigued before the
completion of 4 minutes of exercise at the time of the first test.
Each of these boys was given an arbitrary score of 45; all were
members of Group A and were overweight and poorly coordinated.
At the time of the final test only one boy was unable to finish the
4-minute exercise period. Twenty boys (3 per cent) failed to keep
the proper pace and gave a generally poor performance at the time
of the first test; at the final test only 4 failed to meet the standard
conditions of the test; all of these boys were given the arbitrary
score of 55.
In Fig. 1 the distribution of average indices at various body-
surface levels at both the first and final tests is shown. The rise of
many scores to higher levels and the decrease in the number of low
scores is evident. The average improvement for Group A was 14.8
per cent and for Group B 11.7 per cent. In another report the
average per cent improvement in a similar group, within a six-week
period, and when tested with a bicycle ergometer, was 10.6 per cent.8
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FIG. 1. Distribution of fitness indices before and after a training period.
Seventy-five of the 551 boys (13.6 percent)showed no improvement
in fitness and 162 more (29 per cent) failed to improve their index
by more than 5 points.
Summary
1. The application of the step test to the problem of assessing
individual fitness and of evaluating the efficiency of training pro-
grams is discussed.
2. Average fitness indices for various age and size groups, as
determined by the step test technic, are given.
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